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System  and  method  for  controlling  printing  in  a  multi-terminal  single-printer  environment. 

©  A  system  and  method  is  disclosed  for  controlling  the  printing  of  images  displayed  on  multiple  computer 
display  terminals  onto  a  single  remote  printer.  The  system,  which  can  be  described  as  a  distributive  video 
acquisition/control  system,  includes  individual  data  conversion  modules  (video  adaptors)  proximately  coupled  to 
individual  display  terminals,  a  data  re-conversion/multiplexer  module  located  within  or  proximately  coupled  to  the 
printer,  and  a  fiber  optic  cable  for  serially  linking  the  conversion  and  re-conversion  modules.  Each  data 
conversion  module  includes  an  A/D  (analog  to  digital)  converter  which  converts  parallel  RGB  (red,  green,  blue) 
analog  video  data  (received  from  a  terminal)  to  parallel  RGB  digital  data,  and  an  encoder  which  converts  the 
parallel  RGB  digital  data  to  coded  serial  digital  data  light  pulses)  for  transmission  over  the  fiber  optic  cable  to  the 
data  reconversion  module.  Upon  receipt  of  the  serial  data  from  the  multiple  conversion  modules,  the  data 
reconversion  module  multiplexes  and  converts  the  serial  data  to  parallel  digital  form,  and  stores  the  data  in  a 
frame  buffer  of  the  printer.  The  video  acquisition/control  system  also  includes  a  user  interface  or  print  control 
unit  (module)  which  enables  a  user  to  easily  calibrate  the  system  and  to  enter  print  control  information  and 
receive,  at  his  worksite,  information  about  the  status  of  the  remote  printer. 
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SYSTEM  AND  METHOD  FOR  CONTROLLING  PRINTING  IN  A  MULTI-TERMINAL  SINGLE-PRINTER  ENVIRON- 
MENT 

Background  of  the  Invention 

This  invention  relates  generally  to  image  transfer  systems  and,  more  particularly,  to  color  video 
s  processors/controllers  for  linking  multiple  display  terminals  to  individual  remote  printers. 

Many  color  video  processors/controllers  are  available  for  controlling  the  transfer  of  analog  video  RGB 
(red,  green,  blue)  data  from  multiple  display  terminals  to  a  remote  printer.  The  video  controllers  permit 
images  displayed  on  the  CRT  (cathode  ray  tube)  screens  of  the  display  terminals  to  be  reproduced  onto  a 
print  medium  such  as  paper  or  transparency.  Some  of  these  prior  art  video  controllers  are  currently 

io  available  from  CalComp  Corporation,  Seiko  Corporation,  Tektronix  Corporation,  and  Versatec  Corporation. 
One  problem  with  many  of  the  prior  art  systems  is  that  they  do  not  provide  a  convenient  way  for  a  user 

to  specify  and  receive  printer  environmental  information  (i.e.,  specify  printer  control  information  and  receive 
printer  status  information)  at  the  user's  worksite.  Another  problem  in  many  prior  art  systems  is  cable 
attenuation,  and  associated  video  signal  degradation  and  differential  propagation  velocities  of  the  video 

15  signals,  due  to  lengthy  multi-cable  coaxial  coupling  of  the  display  terminal  and  printer.  Still  another  problem 
of  many  prior  art  systems  is  the  numerous,  burdensome  entries  or  responses-to-prompts  the  systems  often 
require  from  the  user.  A  further  problem  with  many  prior  art  systems  is  that  replacement  of  the  video 
controller  often  requires  replacement  of  the  printer  and/or  display  system. 

What  would  be  useful  and  very  beneficial,  therefore,  is  a  video  control  system  which  would  eliminate  or 
20  substantially  reduce  the  above-mentioned  problems. 

Summary  of  the  Invention 

25 
In  accordance  with  the  illustrated  preferred  embodiment  of  the  present  invention,  a  distributive  video 

acquisition/control  system  is  disclosed  having  a  data  conversion  module  (video  adapter)  located  proximate 
to  the  display  terminal,  a  data  re-conversion  module  (multiplexer/encoder  decoder)  located  within  or 
proximate  to  the  printer,  and  a  fiber  optic  cable  (or  optionally,  but  less  preferred,  a  coaxial,  infrared  or  other 

30  link)  for  serially  linking  the  conversion  and  reconversion  modules.  The  video  control  system  includes  a  user 
interface  or  print  control  module  which  enables  a  user  to  enter  print  control  information  and  receive  printer 
status  information  at  his  worksite. 

The  video  adapter  or  data  conversion  module  includes  an  A/D  (analog  to  digital)  converter  which 
converts  parallel  RGB  (red,  green,  blue)  analog  video  data  to  parallel  RGB  digital  data,  and  includes  an 

35  encoder  which  converts  the  parallel  RGB  digital  data  to  coded  serial  digital  data  (light  pulses)  for 
transmission  over  the  fiber  optic  cable  to  the  data  reconversion  module. 

The  data  reconversion  module  receives  serial  digital  data  from  multiple  conversion  modules  coupled  to 
multiple  display  terminals.  The  data  reconversion  module  includes  a  multiplexer/encoder-decoder  which 
multiplexes  the  received  data  and  converts  the  serial  digital  data  from  serial  light  pulses  to  parallel  digital 

40  (electrical)  data,  then  stores  the  data  in  the  frame  buffer  of  the  printer. 
According  to  the  preferred  embodiment,  therefore,  the  invention  provides  a  tool  by  which  video  images 

displayed  on  a  terminal/workstation  may  be  captured,  stored,  and  subsequently  printed  on  a  permanent 
(hard  copy)  medium.  The  invention  differs  in  one  important  respect  from  prior  art  systems  in  that  the  video 
signal  (image  data)  acquisition/conversion  and  user  interface  functions  are  performed  at  the  point  of  use 

45  (i.e.,  at  the  user's  worksite),  whereas,  because  image  storage  and  printing  facilities  are  made  available  as  a 
shared  resource  to  a  multiplicity  of  user's,  the  image  reconversion  and  storage  functions  are  performed  at 
or  proximate  to  the  printer  at  a  location  remote  from  the  user's  worksite. 

so  Brief  Description  of  the  Drawings 

Fig.  1  is  an  illustration  of  the  system  environment  of  the  present  invention; 
Fig.  2  is  a  block  diagram  of  the  system  of  the  present  invention, 
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Fig.  3  is  a  block  diagram  of  the  system  of  Fig.  2  in  greater  detail; 
Fig.  4  is  a  block  diagram  showing  a  video  adapter  module  of  the  system  of  the  present  invention  in 

greater  detail; 
Fig.  5  is  a  block  diagram  showing  an  alternative  representation  of  the  system  of  Figs.  2  and  3; 

5  Fig.  6  is  a  block  diagram  showing  selected  elements  of  the  system  of  Fig.  3,  4,  5; 
Fig.  7  is  an  illustration  of  a  print  control  unit  included  in  the  system  of  Fig.  2; 
Fig.  8  is  a  block  diagram  showing  an  alternative  arrangement  and  use  of  the  print  control  unit  in  the 

system  of  Fig.  2; 
Fig.  9  is  a  block  diagram  showing  a.  fiber  optic  communications  link  included  in  the  system  of  Fig.  2; 

10  and 
Fig.  10  is  an  illustration  of  a  displayed  image  useful  in  calibrating  the  system  of  the  present  invention 

shown  in  Fig.  2. 

Description  of  the  Preferred  Embodiment 
75 

Referring  now  to  Fig.  1,  there  is  shown  a  computer  display  terminal/printer  system  11  including  a 
distributive  video  acquisition/control  system  of  the  present  invention.  The  display/printer  system  1  1  includes 
multiple  CRT  (cathode  ray  tube)  display  units  13,  15,  17,  19  coupled  to  a  printer  21  via  the  video 

20  acquisition/control  system. 
As  shown  in  Figs.  1  and  2,  the  video  acquisition/control  system  23  may  comprise  one  or  more  user 

interfaces  or  print  control  units  25,  27,  29,  31,  one  or  more  video  adapters  or  video  acquisition  modules  33, 
35,  37,  39,  and  one  or  more  duplex  fiber  optic  cables  (links)  41  ,  43,  45,  47.  The  system  23  also  comprises 
a  multiplexer  49  (Fig.  2),  which  may  be  housed  within  printer  21  (Fig.  1).  Fig.  3  shows  system  23  in  greater 

25  detail. 
The  RGB  analog  video  signals  from  the  display  is  sampled/digitized  (acquired  and  quantitized)  by 

samplers  (e.g.,  51)  coupled  to  each  red,  green,  and  blue  channel  or  by  a  single  sampler  receiving  red, 
green,  and  blue  video  through  a  multiplexer.  The  sampler  51  (Fig.  3)  incorporates  a  DC  Restoration  circuit. 
Composite  sync  information  on  the  green  video  channel  is  extracted  by  a  peak  detecting  sync  separator 

30  circuit  53.  Synchronous  sampling  of  the  video  information  is  employed  using  a  gated  clock  derived  from  a 
PLL  (phase  lock  loop)  63  frequency  synthesizer  referenced  to  the  display's  Horizontal  Sync.  Quantitization 
of  the  image  is  performed  over  the  span  of  many  (e.g.,  128)  video  frames.  Pixels  are  sampled  on  each 
viewable  video  line  (on  a  column  relationship)  offset  from  the  beginning  of  each  horizontal  line  within  a 
frame.  Image  acquisition  in  this  manner  may  be  accomplished  in  under  five  seconds. 

35  Fig.  4  shows  a  video  adapter  module  33  of  the  system  in  greater  detail.  Fig.  5  is  an  alternative 
representation  of  the  system  of  Figures  2  and  3.  The  quantitization  of  analog  video  to  bi-level  digital  video  is 
performed  by  an  A-D  flash  converter  59  (Fig.  4)  using  DC  restoration  as  a  reference.  A  first-in-first-out 
memory  61  accepts  digitized  data  output  from  the  flash  converter  59  for  entry  into  a  data  encoder 
(Manchester  data  encoder)  57  of  a  serial  link  adaptor. 

40  As  shown  in  Figs.  3  and  4,  the  phase  locked  loop  for  sampling  clock  generation  is  configured  as  a  basic 
phase  locked  frequency  synthesizer  63.  Host  terminal)  display  signal  Hsync  is  applied  to  the  loop  as  it's 
reference.  Phase  coherence  of  the  synthesized  sampling  clock  is  adjusted  through  an  auto  calibration 
procedure  performed  when  the  interface  is  installed.  The  alignment  of  sampling  phase  is  controlled  through 
injection  of  an  offset  current.  Calibration  constants  and  user  specified  display  attributes  are  retained  in  non- 

45  volatile  memory  for  recall  at  time  of  power  up. 
The  Sync  Separator  (sync  stripper)  53  operates  to  extract  Hsync  and  Vsync  signal  information  from  the 

green  composite  video  channel.  The  sync  separator  53  is  implemented  to  respond  ratiometerically  to  the 
level  of  the  sync  tip,  reducing  phase  drift  sensitivities  due  to  amplitude  variations  of  the  video  signal  and 
inaccuracies  of  the  DC  Restore  circuits  51. 

50  The  DAC  59  generates  an  offset  current  to  the  PLL  63  proportionate  to  the  calibration  constant  recorded 
during  installation  of  the  interface.  The  phase  offset  current  aligns  the  sample  clock  optimally  within  a  pixel 
cell  and  as  a  result  normalizes  clock  skews,  propagation  delays,  etc.  common  to  all  primaries. 

As  shown  in  Fig.  3,  the  serial  link  adapter  includes  the  encoder  57,  FIFO  memory  61,  a  fiber-optic 
duplex  cable  interface  62  and  cable  41  connecting  the  multiplexer  49  to  sampler  51  (digitizer  55)  of  the 

55  video  adapter/acquisition  module  33.  Interface  62  is  shown  in  greater  detail  in  Fig.  6.  Sampled  pixel  data  is 
transferred  over  this  cable  (link)  using  a  publicly  available  Manchester  coded  data  format. 

In  addition  to  transmitting  pixel  data,  the  serial  link  adapter  60  is  used  to  transmit  copy  requests  and 
system  status  messages.  This  is  done  through  operation  of  a  print  control  unit,  e.g.,  print  control  unit  25 
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coupled  to  video  adapter/acquisition  module  33  (Fig.  1). 
The  Manchester  data  encoder  57  of  serial  link  adapter  60  takes  the  sampled  (digital)  RGB  data  and 

Sync  information  provided  by  the  video  sampler  51  and  sync  separator  53,  and  formats  them  for 
transmission  over  the  serial  fiber  optic  communications  link  41  .  As  shown  in  Figs.  3  and  4,  the  serial  link 

5  adapter  60  also  provides  an  interface  to  the  link  for  the  processor  kernel  65,  for  use  in  transmitting  print 
control  unit  information  and  terminal  type  information  to  the  multiplexer  49  and  receiving  acknowledgment 
information  from  the  multiplexer  49. 

Data  is  provided  to  the  serial  link  adapter  60  in  the  form  parallel  pixel  data,  plus  vertical  and  horizontal 
sync  information.  The  Manchester  encoder  50  of  the  serial  link  adapter  formats  NRZ  data  from  its  shift 

io  register  (not  shown)  and  transmits  the  data  over  the  fiber  optic  serial  link  41  (or  43,  45,  47)  to  the 
multiplexer  49. 

A  power  supply  64  provides  regulated  power  (e.g.,  +  5  volt  and  -  5.2  volt  power)  to  run  the  circuitry  in 
the  video  adapter/acquisition  module  33.  This  power  is  derived  using  an  external  transformer  48  together 
with  an  internal  rectifier,  filter  and  linear  regulator  system  (not  shown). 

75  A  processor  65  provides  overall  control  for  the  circuitry  in  the  video  adaptor  33.  The  processor  kernel 
65  also  provides  a  selected  quantity  of  non-volatile  memory  for  storing  the  calibration  values  for  the  video 
sampler  51. 

Cables  from  each  of  the  video  adaptors  33,  35,  37,  39  connect  to  multiplexer  49.  The  multiplexer 
continuously  scans  each  of  the  fiber  optic  serial  data  links  (e.g.,  60,  41).  Actual  image  data  transfer  and 

20  system  control  between  the  multiplexer  49  and  each  of  the  remote  video  adapters  is  accomplished  in  this 
manner. 

The  multiplexer  49  consists  of  fiber  optic  line  drivers  and  receivers  for  each  port.  Each  pair  of 
drivers/receivers  are  individually  connected  to  a  Manchester  encoder/decoder  during  multiplexor  scanning 
operation.  This  allows  received  image  data  and  control  information  from  each  individual  video  adapter  to  be 

25  decoded  for  use  by  the  associated  frame  buffer  memory/printer.  The  Manchester  encoder  in  turn,  receives 
system  and  printer  status  information  which  is  sent  through  the  drivers  back  to  the  associated  video 
adapter.  There  (at  the  adapter)  it  is  processed  to  provide  control  of  the  system  and/or  displayed  at  the 
users  print  control  unit  (e.g.,  25). 

As  shown  in  Fig.  1,  a  print  control  unit  (e.g.,  unit  25)  is  coupled  to  each  display  (e.g.,  display  13)  at  the 
30  user's  worksite,  and  provides  a  communication  link  between  the  user  and  the  printer.  As  shown  in  Fig.  7, 

each  print  control  unit  comprises  a  two-line  sixteen  characters  per  line)  liquid  crystal  display  (LCD)  101  and 
a  set  of  keys  103,  105,  107  for  selecting  and  entering  information  into  the  system.  The  print  control  unit  is 
used  to  inform  the  user  of  system  errors  and  fault  conditions,  and  to  control  printer  activity  such  as  printing, 
displaying  messages,  and  selecting  printing  and  imaging  parameters  (e.g.,  parameters  such  as  number  of 

35  prints,  image  size,  or  color  from  a  color  palette).  Menu  information  or  print  command  is  displayed  on  a  first 
line  (line  1)  of  the  LCD  of  the  printer  control  unit.  On  a  second  line  (line  2)  various  options  are  displayed 
that  are  selectable  from  the  menu/command  displayed  on  line  1.  The  current  option  is  shown  to  blink  if 
more  than  one  option  is  available  to  (selectable  by)  the  user.  If  a  displayed  item  of  a  menu  or  command 
(and  option)  is  not  desired  by  the  user,  he  may  scroll  to  and  display  the  next  menu  item  or  command  by 

40  depressing  the  NEXT  key  103.  If  he  depresses  the  OPTION  key  105,  the  next  option  that  is  associated  with 
the  currently  displayed  command  is  selected. 

As  indicated  above,  the  top  line  of  the  LCD  101  is  used  for  command  prompts  questions.  (Command 
prompt  questions  are  contained  in  menu  structures  based  in  the  operating  code  of  the  frame  buffer  and 
video  acquisition  module).  All  command  prompts  end  in  a  question  mark.  Options  to  commands  occupy  the 

45  second  line  of  the  LCD,  with  the  currently  selected  option  blinking  at  a  predetermined  rate.  Pressing  the  GO 
button  executes  the  command  with  the  current  option.  Pressing  the  NEXT  button  moves  to  the  next 
command  in  the  menu.  The  OPTION  button  selects  the  next  option  to  the  current  command. 

Status  displays  on  the  print  control  unit  appear  on  both  lines.  Sample  status  messages  are  presented  in 
Table  4. 

so  As  shown  in  Fig.  8,  in  addition  to  being  coupled  to  a  video  adapter  module  (e.g.,  module  33),  the  print 
control  unit  may  be  coupled  directly  to  the  frame  buffer/print  engine  of  the  printer  (e.g.,  frame  buffer  34), 
permitting  the  user  to  establish  default  values  or  alter  default  values  associated  with  the  copying  function. 

Fig.  9  shows  a  print  control  unit  in  greater  detail.  The  print  control  unit  converts  serial  data  stream  from 
a  video  adapter  into  parallel  format  used  by  LCD  101,  and  converts  parallel  data  from  the  LCD  and  switches 

55  it  into  a  serial  stream  for  the  video  adapter. 
As  shown  in  Fig.  9,  the  incoming  serial  data  stream  is  inverted  and  collected  in  an  eight-bit  shift  register 

109.  The  start  bit  is  used  to  signify  the  state  of  the  bit  stream.  When  the  start  bit  reaches  the  seventh 
position  of  the  shift  register  (one  bit,  the  unused  bit,  remaining  to  be  sent),  the  data  nibble  is  inverted  and 
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fed  into  the  LDC's  controller.  When  the  last  bit  is  received,  the  start  bit  is  used  to  clear  the  shift  register 
109.  The  input  to  the  shift  register  is  disabled  when  the  data  enable  line  of  the  interface  is  low. 

After  each  nibble  is  received  from  the  video  adapter,  the  LCD  data  bus  111  and  the  switch  state  is 
sampled  for  transmission  to  the  video  adapter.  This  data  is  held  in  a  serial  shift  register  113,  and  clocked 
out  to  the  video  adapter  by  the  video  adapter  clock  signal.  Switch  state  bits  are  asserted  low  when  the 
switch  is  depressed. 

Table  1  shows  the  various  commands  and  options  that  may  be  entered  into  the  system  using  a  print 
control  unit. 
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TABLE  1 

PRINT  CONTROL  UNIT  MENUS  OR  COMMANDS  AND  OPTIONS 

LEVEL  1 
(MAIN)  MEMO 

LEVEL  2 
MENU 

LEVEL  3 
MENU 

LEVEL  4 
MENU 

10 Make  P r i n t ?  
1  P r i n t  

Cancel  P r i n t ?  
Last  All  

Features  Menu? 
Yes  No 75 

Blk/Wht  Inver t?  
Yea  No 

Image  Size? 
Std  Max 

Print  Mode? 
Color  Mono 

Color  P a l e t t e ?  
8  4096 

Date/Time  Stamp? 
Yes  No 

Factory  Defaul t?  
Yes  No 

Go  to  Main  Menu? 
Yes  No 

20 

25 

30 

Function  Menu? 
Yes  No 

35 

Reserve  P r i n t e r ?  
Yes  Cancel 

Confidence  Test? 
Yes  No 

ins ta l l   Menu? 
Yea  No 

40 

45 

50 

55 
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TABLE  1  ( c o n t i n u e d )  
PRINT  CONTROL  UNIT  MENUS  OF  COMMANDS  AND  OPTIONS 

LEVEL  1 
(MAIN)  MENU 

LEVEL  2 
MENU 

LEVEL  3 
MENU 

LEVEL  4 
MENU 10 

Select  Size? 
1280  P ixe l /L ine  
Enter  s i ze?  
0000  P ixe l /L ine  

Go  to  Main  Menu? 
Yea  Ho 

75 

%  Color  Level? 
Red  =  50 

%  Color  Level? 
Green  =  so 
%  Color  Level? 
Blue  =  50 

Go  To  Main  Menu 
Yes  No 

20 

25 

Sarvice  Menu? 
Yes  No 

30 
Select  Test? 
Test  #  =  All  

Loop  on  Test? 
Yes  No 

Run  Teats? 
Yes  Exit  Report 

35 

40 

45 

50 

55 
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For  example,  with  the  following  command  (Make  Print)  and  option  (Print  1)  displayed  at  his  print  control 
unit: 
MAKE  PRINT? 

5  PRINT  1  the  user  merely  depresses  the  option  key  105  (Fig.  7)  to  specify  the  number  of  copies  desired. 
The  user  depresses  the  key  until  the  desired  number  of  copies  is  displayed  (instead  of  the  initial  number 
1).  When  the  desired  number  is  displayed,  the  user  merely  presses  the  GO  key  107  to  initiate  a  print 
request  (the  process  of  making  a  print  of  the  image  on  the  screen  of  the  display  terminal  coupled  to  the 
print  control  unit).  While  the  print  request  is  waiting,  the  following  message  is  displayed  at  the  print  control 

w  unit: 
WAIT 
PRINT  PENDING 

If,  while  the  print  request  is  waiting,  the  user  wishes  to  cancel  his  request,  he  merely  presses  the  NEXT 
key  103  to  have  the  following  menu  item  (command/option)  displayed: 

75  CANCEL  PRINT 
LAST  ALL  He  then  selects  the  "last"  or  "all"  option,  then  presses  the  GO  key  107  to  have  the  last  print 
request  or  all  print  requests  cancelled.  In  which  event,  the  "cancelling  last"  or  "cancelling  all"  message 
would  be  displayed  at  the  print  control  unit.  In  similar  fashion,  the  NEXT,  OPTION,  and  GO  keys  103,  105, 
107  of  the  print  control  unit  (Fig.  7)  may  be  used  to  specify  or  select  one  or  more  of  the  other  menu  items 

20  (commands/options)  shown  in  Table  1.  Tables  2  and  3  lists  a  further  explanation  of  certain  of  the 
commands/options  of  the  features  and  functions  menus,  and  Table  4  lists  various  status  messages  that  are 
displayed  at  the  LCD  101  (Fig.  7)  of  the  print  control  unit. 

Tables  2-4  lists  various  menus  and  messages  displayed  by  the  print  control  unit  when  it  is  in  user 
mode,  i.e.,  when  it  is  coupled  to  a  video  adapter  (Fig.  8).  Tables  5  and  6  lists  various  menus  and  messages 

25  that  are  displayed  by  the  print  control  unit  when  it  is  in  system  mode,  i.e.,  when  it  is  coupled  directly  to  the 
frame  buffer  of  the  printer. 

In  system  mode,  the  printer  control  unit  enables  the  user  to  set  system  parameters,  or  to  perform 
service  tests.  When  in  system  mode,  the  user  can  access  the  following  menus: 
Function  Menu  -  which  permits  access  to  commands  that  control  the  printer  functions  during  Reserve 

30  Printer  and  Confidence  Test. 
Setup  Menu  -  which  permits  access  to  commands  that  set  system  level  parameters.  There  are  two 
submenus  under  the  Setup  Menu: 
-  Limits  Menu  -  which  permits  access  to  commands  that  set  system  limits  for  the  number  of  prints,  or  allow 
reservations. 

35  -  Defaults  Menu  -  which  permits  access  to  commands  used  to  set  system-level  values  for  black/white  invert, 
image  size,  color  palette,  color  level,  date/time  stamp  printing  and  media  type. 
Date/Time  Menu  -  which  permits  access  to  the  command  that  sets  the  printer's  clock,  which  is  printed  in 
date/time  stamping. 
Factory  Default  commands  are  used  for  returning  many  of  the  parameters  to  their  factor  setting.  For 

'40  example,  a  printer  may  be  initialized  with  the  following  default  parameter  settings. 
Make  Print  --  1 
Print  Limit  --  99 
Cancel  Print  --  Last 
Black/White  Invert  --  No 

45  Image  Size  -  Max 
Print  Mode  --  Color 
Color  Palette  -  4096 
Time/Date  Stamp  --  No 
Reserve  Printer  -  Printer  is  unreserved 

so  Allow  Reserve  --  Yes 
Reservation  Time  Limit  --  1  0  Minutes 
Select  Pixel  Size  -  1280 
%  Color  Level  Red  - 3 1 %  
%  Color  Level  Green  -  31  % 

55  %  Color  Level  Blue  -  31  % 
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TABLE  2 

FEATURES  MENU 

Blk/Wht  i n v e r t ?  
Yes  Mo 

The  Yes  option  exchanges  white  with  black.  The 
blacks  on  the  screen  image  axe  pr inted  as 
white;  the  whites  are  pr inted  as  black.  All 
other  colors  remain  the  same.  The  Mo  opt ion  
pr in ts   images  as  they  appear  on  the  sc reen ,  with  no  black/white  i n v e r s i o n .  

10 

15 Image  Size? 
Std  Max 

Selects  how  the  image  is  enlarged  for  p r i n t i n g .  
Std  increases  the  size  of  the  pr inted  p i c t u r e  
using  r e p l i c a t i o n ,   recommended  for  line  drawings 
and  text.   Max  increases  the  size  of  the  
printed  picture  using  i n t e r p o l a t i o n ,  
recommended  for  panel  f i l l s   and  shaded 
images  . 20 

Print  Mode? 
Color  Mono 

Controls  whether  the  color  screen  image  i s  
pr inted  in  color  or  monochrome.  Color  p r i n t s  
image  in  color.  Mono  pr in ts   color  screen 
image  in  16  shades  of  g rey .  25 

Color  P a l e t t e ?  
8  4096 

Follows  the  Print  Mode  Color  option.  8  p r i n t s  
images  using  S  colors  (cyan,  magenta,  yellow, 
red,  green,  blue,  black  and  white)  ,  recommended 
for  line  drawings  and  text .   The  8  Color  Level 
command  under  the  Function  Menu  af fec ts   how 
colors  are  selected  for  p r in t ing   using  8  c o l o r s .  
(Refer  to  Table  3  for  a  br ief   descr ip t ion   of  the 
8  Color  Level  command.  409  6  pr in ts   images 
with  4096  shades  of  color  using  d i t h e r i n g .  
Recommended  for  panel  f i l l   and  shaded  images.) 

30 

35 

Date/Time  Stamp? 
Yes  Mo 

The  Yes  option  places  a  small  notat ion  in  the 
uppe r - l e f t   corner  of  the  pr inted  image 
ind ica t ing   port  number,  date,  and  time  of  
p r i n t i n g .  40 

The  Yes  option  returns  parameter  se t t ings   to  
thei r   factory  defaul t   v a l u e s .  

Factory  Defaul t?  
Yes  Mo 

45 

50 

55 
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TABLE  3 
FUNCTION  MENU  -  8  COLOR  LEVEL  COMMAND 

Go  to  Main  Menu? 
Yes  No 

The  Yea  option  causes  the  p r in t   control   uni t   to  
s c ro l l   to  the  beginning  of  the  main  menu  (to  t h e  
Make  Pr int   command)  .  The  No  option  causes  t h e  
next  command  on  the  same  level  (BIK/Wht  I n v e r t )  
to  be  d i s p l a y e d .  10 

This  command  may  be  used  a f t e r   s e l e c t i n g   t h e  
Color  Pa l e t t e   8  Color  option  in  the  F e a t u r e s  
Menu.  The  percentage  determines  how  in tense   t h e  
reds  on  the  screen  image  must  be  before  they  a r e  
p r in ted   on  paper  at  ful l   i n t e n s i t y .   For  
example,  if  the  user  sets  8  Color  Level  Red  t o  
50%  any  reds  on  the  screen  the  have  an  i n t e n s i t y  
less  than  50%  or  more  will   p r in t   on  paper.  Any 
reds  with  an  i n t e n s i t y   less  than  50%  will   n o t  
p r i n t .   (If  b lade /whi te   invers ion   is  on,  t h e y  
p r in t   as  black.)   All  reds  are  p r in ted   at  f u l l  
i n t e n s i t y ,   r ega rd le s s   of  what  i n t e n s i t y   they  a r e  
on  the  screen.   If  8  Color  Level  Red  is  set  t o  
69%  and  a  red  on  the  screen  has  a  50%  i n t e n s i t y ,  
the  red  does  not  p r in t   because  the  s c r e e n  
i n t e n s i t y   is  less  than  the  8  Color  Level  
s e t t i n g .  

8  Color  Level?  
31%  Red 15 

20 

25 

8  color  Level?  
31%  Green 

The  command  may  be  used  a f t e r   s e l e c t i n g   t h e  
Color  Pa l e t t e   8  color  option  in  the  FeatureMenu. 
Menu.  The  percentage  determines  how  in tense   t h e  
greens  on  the  screen  image  must  be  before  t h e y  
are  p r in ted   on  paper  at  ful l   i n t e n s i t y .  

30 

35 
This  command  may  be  used  a f t e r   s e l e c t i n g   t h e  
Color  Pa le t t e   8  color  option  in  the  F e a t u r e s  
Menu.  The  percentage  determines  how  in tense   t h e  
blues  on  the  screen  image  must  be  before  t h e y  
are  p r in t ed   on  paper  at  ful l   i n t e n s i t y .  

8  Color  Level?  
31  %  Blue 

40 

45 

50 

55 

10 
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TABLE  4 
and  Cal ibra t ion   Massages Status,   E r r o r ,  

WAIT 
PRINT  PENDING 

This  massage  appears  af ter   the  request  to  p r i n t  is  made,  during  the  time  the  request  is  wa i t ing  
to  be  t ransmi t ted   to  the  p r in t e r ,   and  while  i t  
is  being  t r a n s m i t t e d .  

10 

CANCELING 
ALL 

This  message  appears  when  all  pr int   requests  a re  
cancelled  using  the  All  option  on  the  Cancel 
Print   command.  The  p r in t e r   f in ishes   p r i n t i n g  
any  pr int   is  have  already  s ta r ted ,   but  cance ls  
any  addi t ional   pr in ts   r eques t ed .  75 

CANCELING 
LAST 

This  message  appears  when  the  las t   print   r eques t  is  cancelled  using  the  Last  option  on  the  Cancel 
Print   command.  The  p r in te r   f in ishes   p r i n t i n g  
any  pr int   is  has  already  s t a r t ed ,   but  w i l l  
cancel  any  other  pr ints   r eques t ed .  

20 

This  message  appears  when  a  Reserve  P r i n t e r  
request  is  sent  to  the  p r in t e r ,   but  other  u s e r s  
have  pr int   requests   in  front  of  the  u s e r ' s  
r e s e r v a t i o n .  

RESERVE 
PENDING 25 

This  message  appears  when  the  p r in t e r   r e ce ive s  
the  request  to  reserve  the  p r in t e r .   This 
message  may  also  follow  the  Reserve  Pending 
message. 

RESERVE 
ACTIVE 30 

35 

40 

45 

50 

55 
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TABLE  4  (Continued) 

This  message  appears  when  a  p r in te r   r e s e r v a t i o n  is  cancelled  or  when  reservat ion   time  limit  has 
run  out.  The  p r in te r   i3  then  avai lable  to  o ther  
u s e r s .  

CANCELING 
RESERVE 

10 

This  message  appears  when  there  is  an  attempt  to  
cancel  another  user ' s   pr in ter   reservat ion.   A 
user  can  only  cancel  his  own  p r i n t e r  
rese rva t ions .   In  the  line  Reserved  by'n,  n refers   a  d igi t   between  0  and  4.  If  1,  2,  3  or  4 
appears,  it  i d e n t i f i e s   te  reserving  user 's   p o r t  number.  If  0  appears  the  p r in te r   is  being 
reserved  from  the  pr in ter   in  system  mode. 

CANNOT  CANCEL 
RESERVE  BY  N 

75 

CANNOT  CANCEL 
NOT  RESERVED 

This  message  appears  when  there  is  an  attempt  to 
cancel  you  own  pr in ter   reservat ion .   It  can  mean ei ther   that  the  time  limit  has  run  ou t ,  
automatical ly   canceling  the  reserva t ion ,   or  t h a t  
the  p r in te r   was  not  r ese rved .  

20 

25 
CANNOT  RESERVE This  message  appears  when  there  is  an  attempt  to  

reserve  the  p r in te r ,   but  reservat ions   are  not 
allowed,  having  been  preset  at  the  system  l e v e l .  

30  CANNOT  RESERVE 
INVALID  REQUEST 

This  message  appears  when  a  reserve  p r i n t e r  
request  is  sent  but  the  reserve  command  has  been locked  at  the  system  level  and  cannot  be  used. 

This  message  appears  when  the  user  sends  a 
reserve  p r in te r   request,  but  another  user  has 
already  reserved  the  p r in te r .   There  can  only  be 
one  p r in te r   reservat ion  at  a  time.  In  the  l i n e  
Reserved  by  n,  n  refers  a  d igi t   between  0  and  4. 
If  1,  2,  3,  or  4  appears,  it  i den t i f i e s   the  
reserving  user ' s   port  number.  If  0  appears,  the 
p r in t e r   is  being  reserved  from  the  pr in ter   in 
system  mode. 

CANNOT  RESERVE 
RESERVED  BY  N 35 

40 

SYSTEM  PROBLEM 
NOT  CALIBRATED 

This  message  appears  if  you  try  to  make  a  p r i n t  
before  ca l ib ra t ing   the  p r in te r   for  the  f i r s t  
time,  e i ther   correc t ly   or  i n c o r r e c t l y .  45 

50 

55 

12 
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TABLE  4  (Continued) 

This  message  prompts  the  user  to  create   a  wh i t e  
c a l i b r a t i o n   s c r e e n .  
u s e r s .  

CHANGE  TO 
ALL  WHITS  SCREEN 

10 
This  message  prompts  the  user  to  create   a  b l a c k  
c a l i b r a t i o n   s c r e e n .  

CHANGE  TO 
ALL  BLACK  SCREEN 

This  message  appears  when  the  terminal   is  n o t  
turned  on,  and  when  the  video  adapter  is  c ab led  
i n c o r r e c t l y   to  the  video  source.  The  message 
may  also  i nd i ca t e   that  the  video  a d a p t e r  
t e rmina t ion   switch  s e t t i n g s   are  i n c o r r e c t .  

CANNOT  FIND 
SYNC 75 

20 
This  message  appears  when  the  user  c rea tes   one 
of  the  c a l i b r a t i o n   screens  i n c o r r e c t l y ,   or  t h e  
video  adapter  was  cabled  i n c o r r e c t l y   to  t h e  
video  s o u r c e .  

CANNOT  FIND 
SIGNAL 

25 

This  message  appears  when  the  user  i n c o r r e c t l y  
couples  the  video  adapter  to  the  video  sou rce .  
It  may  also  i nd i ca t e   that   one  of  the  c a l i b r a t i o n  
screens  was  not  created  c o r r e c t l y .   It  may  a l s o  
appear  if  the  user  sets  the  video  a d a p t e r ' s   DIP 
switches  i n c o r r e c t l y .  

CANNOT  FIND 
PRIMARY 

30 

This  message  appears  when  the  c a l i b r a t i o n  
screens  are  i n c o r r e c t /   or  when  video  a d a p t e r  
t e rmina t ion   switch  s e t t i n g s   are  i n c o r r e c t .  

LEVEL  OUT 
OF  RANGE 35 

This  is  a  general   er ror   condi t ion  message  t h a t  
i n d i c a t e s   the  user  may  have  entered  the  wrong 
number  of  p ixe ls   per  ho r i zon ta l   l ine ,   or  t h e r e  
is  too  much  noise  on  the  video  s igna l ,   or  t h a t  
the  video  source  is  incompat ible   with  the  v ideo  
adapter .   It  can  also  be  generated  if  t h e  
c a l i b r a t i o n   screen  does  not  exact ly  f i l l   t h e  
s c r e e n .  

PARAMETER  OUT 
OF  RANGE 40 

45 

SO 

55 
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TABLE  4  (Continued)  

This  message  appears  when  the  cables  c o n n e c t i n g  
the  video  adapter   to  the  video  source  are  no t  
the  co r r ec t   l e n g t h .  

SKEW  OUT 
OF  RANGE 

This  message  appears  when  the  user  entered  t h e  
wrong  number  of  p ixe ls   per  ho r i zon t a l   l i n e .  

PLL  OUT 
OF  RANGE 10 

This  message  appears  when  the  video  a d a p t e r  
t e rmina t ion   switches  are  set  i n c o r r e c t l y .   I t  
can  also  appear  when  the  terminal   is  shut  o f f ,  
or  the  cables  connect ing  the  video  adapter  t o  
the  video  source  are  d i sconnected   during  t h e  
c a l i b r a t i o n   p r o c e d u r e .  

SYNC  ERROR 

75 

20 

25 

30 

35 

40 

45 

50 

55 
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TABLE  S 

PRINT  CONTROL  ONIT  AT  THE  FRAME  BUFFER 

MAIN  MENU  LEVEL  2  LEVEL  3  LEVEL  4 
LEVEL  MENU  MENU  MENU 
rune  t  ion  Menu? 
Yes  No 

Reserve  P r in t e r?  
Yes  Cancel 

Confidence  Test? 
Yes  No 

Go  to  Main  Menu? 
Yes  No 

Setup  Menu? 
Yes  No 

Limits  Menu? 
Yes  No 

Set  Print  Limit? 
99  P r i n t s  

Allow  Reserve? 
Yes  No 

Time  Limit? 
10  Minutes 

So  to  Main  Menu? 
Yes  No 

Defaults  Menu? 
Yes  No 

Blk/Wnt  Inver t?  
Unlock  Lock 

BIJc/Wht  Inver t?  
Yes  no 

Image  Size? 
Unlock  Look 

10 

75 

20 

25 

30 

35 

40 

45 

50 

55 
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TABLE  S  (CONTINUED) 

PRINT  CONTROL  OMIT  AT  THE  FRAME  BUFFER 

MAIN  MENU 
LEVEL 

LEVEL  2 
MENU 

LEVEL  3 
MENU 

LEVEL  4 
MENU 

10 Image  Size? 
Std  Max 

Color  Pa l e t t e ?  
Unlock  Lock 

Color  Pa l e t t e ?  
8  4096 75 

Color  Level? 
unlock  Lock 
-%Color  Level 

Red  =  50 

-%Color  Level 
Green  =  50 

-%Color  Level 
Blue  =  50 

20 

Date/Time  Stamp? 
Unlock  Lock 25 

Date/Time  Stamp? 
Yes  No 

Media  Type? 
American  Metric 

Go  to  Main  Menu 
Yes  No 

30 

Date/Time  Menu 
Yes  No 

35 
Set  Date/Time? 
yymmdd-hh  :  mm  :  ss 

40 

45 

50 

55 
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TABLE  5  (CONTINUED) 
PRINT  CONTROL  UNIT  AT  THE  FRAME  BOTHER 

MAIN  MENU  LEVEL  2  LEVEL  3  LEVEL  4 LEVEL  MENU  MEND  MENU 

Factory  Default? 
Yes  No 

Go  to  Main  Menu? 
Yes  No 

Self  Test  Menu? 
Yes  No 

Print  Count? 
Yes  No 

Total  = 
Service  = 

Service  Menu? 
Yes  No 

Select  Test? 
Test  #  =  All 

Loop  on  Test? 
Yes  No 

Sun  Tests? 
Yes  Exit  Report 

Display  Logs? 
History  Counts 

Go  to  Main  Menu? 
Yes  No 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 
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TABLE  6 

MESSAGE  WHEN  PCU  IS  COUPLED  TO  FRAME  BUFFER 

C a n c e l i n g  
R e s e r v e  

R e s e r v e  
F e n d i n g  

R e s e r v e  
A c t i v e  

C a n n o t   R e s e r v e  
R e s e r v e d   by  N 

C a n n o t   C a n c e l  
R e s e r v e   by  N 

C a n n o t   C a n c e l  
Not   R e s e r v e d  

W a i t  
Memory  F u l l  

4693RGB  V .  

S e l f   T e s t  

w 

75 

20 

25 

30 

35  With  respect  to  calibration  of  the  system,  to  ensure  accurate  reproduction  of  image  (screen)  color  by 
the  printer,  it  is  important  that  the  video  adapter  be  calibrated  to  the  display  at  time  of  installation  or  service 
of  the  system.  In  the  system  of  the  present  invention,  this  calibration  task  can  be  performed  simply  and 
easily  by  a  user.  With  the  video  adapter  properly  connected  to  the  display  terminal  (i.e.,  upon  proper 
connection  of  video  signal  cables  between  the  video  adapter  to  the  display  terminal,  and  appropriate  setting 

40  of  connector  termination  switches)  and  placement  of  the  display  in  calibration  or  set-up  mode,  the  user 
merely  selects  (at  the  display  terminal)  a  calibration  screen,  and  enters  a  number  corresponding  to  the 
number  of  pixels  per  line  of  the  display.  The  user  first  creates  a  calibration  screen  by  selecting  a  bordered 
screen  as  shown  in  Fig.  10.  (Optionally,  selection  of  a  white  screen,  followed  by  selection  of  a  black  screen 
can  be  made.)  Thereafter,  the  user  specifies  the  number  of  viewable  pixels  available  on  his  display  terminal. 

45  For  example,  after  entering  necessary  housekeeping  information  such  as  type  of  terminal,  the  user  enters 
information  to  turn  off  the  screen's  dimmer  and  to  clear  the  screen,  then  after  specifying  color  mode)  he 
would  create  a  black  and  white  bordered  image  on  the  screen  by  setting  an  index  (e.g.,  the  number  1)  to 
represent  the  color  white,  then  setting  the  border  to  that  index. 

An  example  of  the  programs  used  by  the  processors  in  the  video  adapter  and  in  the  printer  to 
so  accomplish  this  calibration  and  other  tasks,  in  response  to  input  from  the  print  control  unit,  are  shown  in 

Appendix  A. 
The  foregoing  is  a  detailed  description  of  the  system  of  the  present  invention  and  its  many  advantages, 

including  loss  of  calibration.  The  following  is  a  brief  summary  of  some  of  these  advantages. 
(a)  Multiplicity  of  users  can  gain  access  to,  and  locally  configure,  a  single  printer  hardcopy  (printer) 

55  system  normally  dedicated  to  a  single  user.  The  user  interface  (print  control)  unit  resident  at  each  worksite 
conveys  system  status  information  to  the  user  and  allows  the  user  to  specify  unique  hardcopy  environmen- 
tal  (print  control  information  differing  from  those  of  the  other  users  connected  to  the  shared  printer). 

(b)  Minimal  video  signal  degradation  is  realized  owing  to  the  close  coupling  of  video  signal  pickoff  to 

18 
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point  of  use.  Video  signals  are  acquired  and  converted  to  digital  form  locally  (proximate  to  the  display),  then 
formatted  and  transferred  to  the  Image  Store/Printing  station  (print  engine)  of  the  printer  via  a  substantially 
less  bulky  duplex  fiber  optic  communication  link. 

(c)  Distances  between  the  display  and  printer  are  limited  by  video  signal  cable  attenuation  and 
5  differential  propagation  velocity  characteristics  which  are  common  in  conventional  systems. 

(d)  Acquisition  and  conversion/formatting  of  high  frequency  analog  video  signals  to  digital  signals 
locally  at  the  users  worksite  allow  communication  of  the  digital  data  to  the  Image  Store/Printer  Engine 
modules  via  low  cost  media  which  need  not  be  electrically  conductive  nor  require  the  same  bandwidth  as 
the  video  source. 

w  The  printer  employs  a  fiber  optic  communication  link  operating  at  <  10.5  Mhz  to  receive  transmitted  video 
data.  Owing  to  the  non-conductive  nature  of  the  communication  link,  system  certification/compliance  with 
regulatory  standards  for  EMI  and  safety  is  eased. 

(e)  The  communication  protocol  between  the  Video  Acquisition  Module(s)  and  the  Image  Store/Printer 
Engine  Modules  is  defined  and  expandable  allowing  several  system  types  or  Video  Acquisition  Module(s)  of 

75  varied  capabilities  to  share  a  printer.  Mixed  display  environments  and  feature  sets  and  system  updates  may 
be  introduced  into  an  established  screen  hard  copy  environment  without  the  user  having  to  make  obsolete 
existing  equipment. 

20  Claims 

(1  )  Method  of  controlling  the  printing  of  displayed  images  including  the  steps  of: 
acquiring  video  parallel  analog  RGB  data  representing  multiple  displayed  images; 
converting  the  RGB  parallel  analog  data  to  parallel  digital  data; 

25  converting  the  parallel  digital  data  to  encoded  serial  digital  data; 
transmitting  the  encoded  serial  digital  data  via  a  communications  link; 
receiving  and  reconverting  the  transmitted  data  from  serial  form  to  parallel  digital  form;  and 
storing  the  reconverted  data  for  subsequent  printing. 

30 
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•APPENDIX  A 

Hi  SasdCoaaand  —  Ccaounicata  witb  tha  boat  taak. •  UMX  Ui_3andCoa«and  —  Ccaounlcata  wttb  tna  MK  t u t .  

•  SStOPSIS 
•  DESOtSXIOV  Sand  a  coaund  to  tba  host  taak  and  wait  until  i t  
•  ratuma  tha  Malaga. 

•  DIMBO3TIC3 
•/ 

▼old 
Ui_SandCosaand  (Tokan) 

BTTE  Tokan; 
I 

O1_KSG_TYPE  *Maasa9«; 
BOOL  Haasa^aBack; 

fifdaf  DEBUG 
VCO.  ba£far[(]; 
BOT  *buf_ptx  •  bof  far; 

tandif 
ai_M«»»»g«_Ptr->To)can  -  tokan; 
•witch  (Tokan) 
t 

ca<a  SETFRH_TOEZH: 
if  ((Ui  PuaValua  —  ni_SaTaPax>Valoa)  i t  

(Ui~PazaLoekad  —  ai_SavaPaiBLockad)  ) 
goto  axit  func; 

ni  Haaaaaa  ?tr->p.Paia  Valua  -  (Ui_Pai»Lockad)  ? ~  ~  (Di_PantValua  |  PABH_BO_1CD)  : 
Ol~P*r»V»lua; 

braak; 
C»J«  REQPRM  TOKZH: 

Ui  M*saa9a_Ptx->Pazm_MaBa  -  Ui_Pimlfi»i; 
braak;  ~  ~ 

dafault: 
UI  Maaaaga_Ptr->p.Paia_Valua  •  Ui_Pat»Vaina; 
bzaak; 

Put_Haq  (  (BrtE  *)  Ui_Haaaaga_Ptr,  Ul_3y»tam_Iaak_Ptx)  ; 

for  <MaaaagaBack  -  «LSE;  IMaa.aqaBack;  )  /*  Mait  for  ratuxnad  aaaaaga  */ 
( 

Mu»gt  -  (UI_HSG_nPE  •)  Sat_M»g(); 
»«i«cn  (M»»»»g«->Id) 

caaa  UISTAT  TOKEH:  /*  If  it  ia  a  atatna  aaaaaga,  *ara  it  ♦/ 
casa  GENTHR  TOKEH: 

if  (Ui  Mal.agaWaiting  !-  NUI1)  /•  Dlacard  any  pravloua  ona  •/ 
rraa~Buf  ((BTIE  •)  Ui_Maj«agaMaiting); 

Oi_M«j7*3«W»iting  -  Haaaaga; 
bzaak;  ^  ̂eaaa  UIPAUS  TOKEH:  /*  V**"  «»•  «  •/ 
UI  Pauaa(7((BXTE  ♦)  Maaaaga)); 

caaa"uiBUTT_TOnM:  /*  B""00  P»"'   t6*«  "  '  
Fzaa_Buf  (TbtTE  •)  Maaaaga); 

caaa*UlOiD_T0KEK:  /*  B>a  aaaaaga  ia  back  •/ 
HaaaagaBack  -  TRDE; 
braak; 

default:  /*  ahouldn't  nappan  •/ 

Sand  a  coaund  to  tba  boat  taak  and  wait  until  i t  
raeurna  tba  aaaiaga. 
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/*  (c)  Copyright  SDate:  88/07/27  14:34:35  *  Tektroniz,  Inc., 
•  P.O.  Box  500,  BeaTerton,  Oregon  97077. 
•  Licensed  Material  -  Program  Property  of  Tefctxonix.  AJ.1  rights  n n m d .  

•  If  acquired  subject  to  DFAP.S  Section  52.227-7013,  the  following  shall  apply: 

•  RESTRICTED  RIGHTS  LEGEHD 

•  Ose,  duplication,  or  disclosure  by  the  Government  is  subject  to  restriction* 
•  as  sat  forth  in  subdivision  (b)  (3)  (ii)  of  tha  Rights  in  Technical  Data  and 
•  Computer  Software  clause  at  52.227-7013. 

•  This  progru  is  tha  property  of  Tefctronix,  Inc.  or  othars  froa  whoa  Tektxonix 
•  has  obtained  a  licensing  right,  and  is  considar«l  by  Taktronix  to  b« 
•  confidential  .  It  is  protected  by  U.S.  copyright  law  as  an  unpublished  work 
•  and  is  furnished  pursuant  to  a  written  license  agraeaent.  It  may  not  be 
•  used,  copied  or  otherwise  reproduced,  or  disclosed  to  others  except  in 
•  accordance  with  the  terms  and  conditions  of  that  agreement. 
•  {Header:  ul_func.c,r  1.38  88/07/27  14:34:55  alanz  Exp  JJLocker:  * 

•  IOME  ui  func.c  4893  rgb  user  interface  state  functions. 

•  DESCRHTIOM. 
•  ASSUMPTIONS 
•  INCLUDES 
•/ 

♦include  -Jtdio.h- 
♦  include  "protocol.  h" 
♦include  «eh  codes.  h* 
♦include  »ui7h» 
♦include  "hcll.h" 
♦ifdef  FRAME 
♦include  mtb  hard.h* 
♦endif 
/* 
•  riLES 
•  SEE  ALSO 
•  DIAGNOSTICS 
•  BOGS 
•  BISTORT  $Log:  ui_func.c,T  f 
•  EXTERKALS 
*/ 

♦ifdef  VIDEO 
BTTE  OI_IsPaused_Flag  -  FALSE; 

♦endif  ~ 
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Ui_Salact  —  Gaaaral  function  for  naxt  kay. *  HAME  TJi_Salact  —  Gaaaral  function  for  naxt  kay. 
*  smoPSIS 
*  DESCRIPTlOB  Saturn  naxt  atata.  Watch  out  for  a  wrap  around 
*  situation. 
*  ASStWPTIOHS 
*  D1XOWSTIC3 
♦/ 

fciafio*  hojjiagsostics  ozto 

Hi  SalactO 
I 

BYIZ  BaztStata; 
avitch  (01  3tatas(UI  CurrantStata]  .Salact) 
{ 

cas«  0: 
tifdaf  VIDEO 

HaztStat*  -  (071  CurrantStata  —  UI  rOHCIIONMEBU  STAZZ)  it  
(hcll.porta_ra9  t  SO  OZfcGNOSTICS)  )  ~  ? 

Mia*  ~  /*  FRAME  buffax  only  */ 
■•xtStat*  •  (  (OI_CUrxantStata  —  UI  SETUPHEOT  SIXZE)  tt  

(*«am  (COPIER  IHPOT  BICS)  «  K  0USH0STIC3)  )  ? 
Nodi£ 

ni_HOME_STXTE  :  ni_Statu  [UI_CurrantStata]  .HaztButton; 
braak;  ~  ~ 

caj«  SEL_WUU>: 
HaxtStata  -  01_SalactKrap; 
braak; 

Jifdaf  rWUffi 
caa*  SEL  LOCK: 

if  <!0l  CaraLockad) 
I 

Ui  Hassaga  Ptx->ParB  Has*  -  Ul  PazaMa»a; 
0i~S«adCoiBan<i(SEnRM_TOKEH);  ~ 
HaxtStata  -  01  StataaTni  CurrantStata]  .KaztButton; 

) 

»  witch  (UI_Curz«ntStata) 

Saturn  n«xt  atata.  Watch  out  for  a  wrap  around 
situation. 

( 
casa  01  LOCKIHVERT_STAXE: 

UaxtStata  -  UI_BLKHHTH»VERI_STaTE; 
braak; 

caja  OI_LOCXSIZE_STAXE: 
HaztSUta  -  OI~HUGESIZE  STASE; 
braak; 

casa  UI  IOCKP  ALETTE  STATE: 
HaztStata  -  UI  COLORPALETTE  STATE; 
braak;  "  ~ 

casa  UI  LOCKCOLOR  STATE: 
HaztStata  -  UI_SETRCOLOR_STAXE; 
braak; 

casa  UI_LOCKSTA)Sma_STATE: 
HaxtStata  -  UI_STAKP_STATE; 
braafc;  ~  ~ 

braak.; 
*«ndif 
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titimi  DEBOS 
butt«r[0]  -  '  ' ;  
bui_ptr  -  tbu££ar[l]; 
bu£_ptr  -  DT_bt9»(H«33»g«->Id,  bu/_ptr)  ; 
bul_ptr  -  tn~bto»  (M«s3»g«->To)c«n,  bu£_ptr)  ; 
pats  (ba£f  «r)  7 

f«adlf 
Error  Saadlazl  (BYTE)  01  STATE  TASK  NAME,  (B7TE)  SOFTNR  ERROR);  /*dl«*/ 
bx««Jc7  -  -  -  -  

» 
«xit_£une: 

ratuxn; 
» 
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•  taut  Oi_pption  —  Ganaral  function  for  option  kay. 
•  STSOSSXS 
•  Btsaasnaa 
•  A3STOPTX0B3 
•  DIAQK53TIC3 
*/ 

YOid 
Ui  option  () 
{ 

PJWM_COOHT_TXPE  *CoontPai»; 
PJLRH~LXST  TTPZ  *ListPara; 
PARM~HUKBiR_TWE  *Hu>barsPaz>; 
•witch  (tJi  Statu[DI  CozzantStata]  .Option) 
( 

ea>a  0: 
bzaak; 

ca«a  OPT  CODHT  PAEM: 
Countplra  »  TPAI«_0001IT_rtPE  *)  ni_Stataj  nn_currantstataj  .Paranatar; 
it  (*CountPaxa->V*riabla  —  *CountPaia->MasPtr) 

*CountPazs->Vaciabla  -  *CountPaza->KiaPtr; 
alM 

(*CountFazs->Vaziabla)  ++; 
braak; 

caia  OPT_UST_P*B«J 
ListPaza  »  (PARK  LZ3T_TXPZ  *)  Oi_StataJ  tni_CarrantStata]  .Pazaaatar; 

#l£daf  VIDEO  ~  ~ 
i£  (!Ui_PaxBLockad) 

#andi£ 
if  (*UstPao->Vaziabla  —  LiscPaa-XhuaChoica*  -  1) 

*ListPaza->Vaziabla  -  0; 
alsa 

(*ListPaza->Variabla)  ++; 
I  braafc; 

casa  OPT  NUMBERS  PXBMl 
HuabarlPatm  -  TPJUW_OTlJBER_rJ!PE  *)  Ol_Stata»  tTII_CuxrantStata]  .Paranatar; 

♦lfdaf  VIDEO  ~  ~ 
if  (tUi  ParaLockad) 

♦andif 
if  (*KunbarsPar»>>Variabl*  —  *HuabaraPara->llUBaioica*  -  1) 

*Hoab«rsPaz»->Variabla  -  0; 
alsa 

<*HmbariPaat->Variabla)  ++; 
braak; 

casa  OPT_STRIBG_PARM: 
if  (Ol~SaT«Stringt01_DplPos]  —  '9') 

Ul  SaraString  [Ul  DplPoa]  -  '0 ' ;  
•lsa" 

Ui  SST«String(Oi_DplPos]++; 
braai";  ~ 

) 
raturn; 

) 
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casa  SIX  PARHVALOE: 
if  (OlJParmValua) 

Naxtstata  -  01  StataatOI  Currantstatal  .SaxtButton; 
alsa 

switch  (01  CurxantStata) 
I 

tifdaf  VIDEO 
casa  01  PRINTMODE_STAXE: 

HaxtStata  -  01  COLORFALETTE  STATE; 
hrsaJe; 

f«lM  /*  FRAME  buffar  only  */ 
eax*  01  ALL0HINSTA1L  STATE: 

KazCS?ata  -  OI_*LLOHHESERVE_ST»IE; 
braak; 

CSJ*  01  AliOWRESERVE  STAR: 
HaxtStat*  -  01_RESERVETlME_ST».Tt; 
br»ak; 

caja  01  COLORPAI£TTE_STHS: 
HaxtStaca  -  0I_LOCKC0LOR_ST*ir; 
bxaak} 

f«adi£ 
} 

bzaak; 
oil   SEX,  FARM  INPUT  : 

if  (01~DplPo»  —  <«trl«n<0i_3a»«3trlag)  -  1)) 
I 

Naztstata  -  Oi  Stata*[0I_CurraatStata]  .SaztButtoo; 
♦ifdaf  FRAME  ~ 

Oi  DplPoa  ' 0 ;  
#«ndi« 

) 
alsa 
I 

HaztStata  -  0X_CuxxaneStata; 
Oi_DplPo«++;  ~ 

fifdaf  FRAME 
if  (OI  CurraatStata  —  OI_DAXZTIME_SZAZE  it  

(Oi  DplPoa  —611  OiJDplPos  —  9  I  |  01_DplPoa  —  12)  ) 
01  DplPo«++; 

fandlf 
) 
bxaak; 

fifdaf  VIDEO 
caaa  SXL_RGB_PRINT: 

iwiteh  (01  CurxantStata) 
I 

caaa  OX  REDPRINT  STATE: 
0i_PaxBHaaa  -  OI_REDPRIHT_PABM; 
braak; 

casa  01  GBEENPRINT  STATE: 
01_Pari»Naaa  -  0I~(3SEEHPRIHT_PARM; 
braak;  ~  ~ 

casa  0I_B10EPRmT_STATE: 
Oi  ParaMaM  -  01  BLOEFRIHT  PABM; 
braak;  ~ 

) 
01  SandCoaBund(SETPBM_TOKEM); 
Haxcstata  -  0i_Statas[OI_CurraatStata]  .BaztButtoa; 
braak; 

*andif 
) 
raturn  (HaztStata); 

J 
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BaxtStata  -  OI_mCTSM3IO_ST>T»; 
brack; 

cut  01  LQCTSffiHO  STATE: 
NaxtStata  •  DI  ?RIHTLI1CT_STAXE; 
bzaak;  ~ 

casa  01  DEFADLTSHEHO  STATE: 
HattStata  -  01_L0CIIHVEM_STATl; 
bzaak; 

eaja  01  DAIETIKEMEHO  STATE: 
NaxtStata  -  OXJATETIHEJSTXTE; 
braak; 

easa  OI_SELTTESTMENn_STATE: HaxtS?ata  -  OI_SERV1CEHENO_STATE; 
bzaafc; 

♦andif 
) 

♦ifdaf  VIDEO 
if  (OT  CuzraatStata  —  0X_FXHEOUM»U_3XAXK) 

01  SalactHrap  -  01  KM0ECUPKXST3_SXAZE; 

♦andif 
01  SalactXrap  »  XaxtStata; 

) 
braak; 

casa  SO  SET  DETADLT: 
If  (101  ya»«o) 
{ 

md(SETDET_TOKnr)  ; 01  Sa 
tifdaf  VIDEO 

01  PazBNaaa  -  01  Maaaaga  Ptx->Parm  Haaa; 
♦«ndi£ 

) 
bzaak; 

easa  GO_RESERVE_PRIHTER: 
If  (Ul  Ya*Ho)~ 

01  SandCOBBand<CLBItES_T0KE]I); •lsa~ 
01  SandCoawaid(RESIUEQ_TOKEK); Kaxcitata  -  ,  01_Massaga_Ptr->Tokaii; 

♦ifdaf  VIDEO  ~  ~ 
01  ParaHaaM  -  nl_Hassaga_Ptz->ear>JIaaa; 

#aodlf  ~ 
bzaak; 

casa  GO  CONTIDE1ICI_TEST: 
if  (101  ZasNo) 
{ 

nl_SandCoa>und  (OCTREQ_T0KDI)  ; 
HaxCStata  »  Oi_Massaga_Ftx->Tokan; 

<  Ifdaf  VIDEO  ~  ~ 
01  PazaHaaa  -  01_Maj«aga_Ptr->Fara_lUjoa; 

♦andlf 
1 
braak; 

fifdaf  VIDEO 
casa  GO_PRIST: 

01  PazotValua  -  01  NuaCoplas; 
ni~SaodCosaund(C;TREQ  TOKEN); 
Maxcstata  -  Ul  M»ssaga_Ptr->Tokan; 
01  FazaMaaa  -  01  Ma*j*3a_Ptr->t»xa_H«»a; 
bzaak; 

casa  GO  CAHCEL_PRIHTi 
if  (Ul  YasHoT 

01  S«ndCoaaand(CXRC?2_TOKEH); alsa~ 
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*  1OHE  OljSo  —  Sanaral  function  for  go  fcay. 
*  smorsis 
*  DESCRIFTIO*, 
*  ASSUMPTIONS 
*  VERY  SffORTANT:  Aftar  sanding  a  cosaiand,  ona  cannot  go  to  a  scat* 
*  whosa  antry  will  causa  tha  sanding  of  anothar  coaaand  linca  tha 
*  jyjta»  doas  not  want  any  command  to  ba  sant  Mfaila  ona  iJ  in  prograsa. *  Stay  on  saaa  atata  and  do  nothing 
*  DIAGNOSTICS 
•/ 

BYTE 
01  Go() 
<  ~ 

BYTE  HaztStata; 
HaztStata  -  UI_HOME_STATE; 
switch  (Oi  Statas  [DI  CuzrantStata]  .So) 
{ 

casa  0: 
braak; 

casa  00  MENU: 
if  (OiJfasHo) 

NaxtStata  -  Ul  SalactO; 
alsa 
i 

switch  (HI  CuzrantStata) 
( 

easa  01  FUIJCTIONMENU_STATE: 
HaztStata  -  01  RESERVZPRINTER_STATE; 
braak;  ~  ~ 

casa  01  SOTOHMNHEHO  STATE: 
braaJc? 

casa  DI  SERVICEMSHO  STATE: 
♦ifd«f  VIDEO  ~ 

CI  So  OfflinaO; 
falsa 

/•  turn  off  tha  light  pipa  to  lat  VAj  know  FB  not  arailabla  */ 

*Baa(P0RT  CONTROL)  -  -(MO  TPO  ENABLE  I  MO  TPl  EMABIX  I MO~TP2~EHABLE  I  H0~TP3~ENABLE)  ; 
hcll.sccx2  rag  -  SCI  TBJUiSMIT~ENABLE  I  SCI  SEHD  BREAK; 

faodlf 
DI_Sarr();  /*  navar  raturns,  raquiras  powar  cycl*  •/ 
braak; 

fifdaf  VIDEO 
casa  UI  FEATDRESMEHU_STAXE: Haztslata  -  UI  BLKHHTIHVERS  STATE; 

braak;  ~  ~ 
casa  01  IKSTALLMEKO  STATE: 

HaztStata  -  01  SELECTSIZE  STATE; 
braak;  ~  ~ 

casa  01  FU1ECALMEHO_5TATE: 
HaztStata  -  01  MATCCALPRIHTS  STATE; 
braak;  ~  ~ 

falsa  /*  FRAME  buff  ax  only  */ 
casa  01  SETOPMENO  STATE: 
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*  hake  ui_v*udo 
*  S1HOF3XS 
*  DESOUPTIO* 
*  A3SUHPM0W 
«  OUQKSXICS 
♦/ 

BOOL 
01  Valid  () 
<  ~ 

■RI  •Paxafltrne; 
fifdaf  FRAME 

BYTE  HaxcStata; 
♦andii 

■witch  (VI  Stata»(UI  CurrantStata]  .Valid) 
( 

ca*a  VALID_GXKERAL: 
Pazasexue  -  Ui  Stataa[DI  Cuxxaotstata]  .P; 
braak; 

titOmt  FRAME 
eaaa  vjilD_LOCTx a«icch~  (UI_CazxaatStata  ) 

itaz; 

i 
easa  ai_LOCKIHVERT  STATE: 

Haxcstata  -  0I_BLWHTIHVERI_STXTI; 
braak;  ~  "~ 

cut  UI  L0CKSI2E  STATE: 
KaztStata  -  OI~IMAGESIZZ  STATS; 
braak;   ̂cut  01  LOCXPALETTE  STATE: 
HaxrStata  -  01  C0L0KPAI2TTE  STATE; 
braak;  ~ 

cui  01  LOCXCOIOR  STATE: 
HaztStata  -  01_SETRO3L0R_STATE; 
braak;  ~ 

eas*  OX_LOCKSXAMPHiS_STATE: HazcS?ata  -  OI_STAMP_STAIE; 
braak;  ~ 

} 
ParaStruc  -  Oi_Statas  [NaxtStata]  .Paraaatar; 
braak; 

t«ndl£ 
) 
01  ParBNaaa  -  *ParaStruc; 
01~SandCoound(RZQPRM_TOiaQI)  ; 
Dl_SavaPazBValua  -  Oi_Ma*aaga_Ptr->p.Para_yalua; 
lf~(Oi_SaTaParaValua  7  PABM_UOT_AVAXL)  ~ 

raturn  (FALSE);  ~  ~ 
alj« 
{ 

Oi_ParaXockad  -  (Oi_SaTaPanaValua  t  PARM_HO_M0D)  ?  1  t Oi'savaParaLoekad  •~Ui_ParoLockad;  ~  ~ 
Oi~SavaParmValua  t-  FARM  VALUE; 
Oî ParmValua  -  01_SavaParaValna; 
raturn  (TRDI)  ;  ~ 

0; 
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ni_S«BdCoMund(CLRCPl_TCEElI)  ; 
HaxtStaCa  -  Ul  Maaaag»_Ptr->Tokan; 
Ql_ParBHua  -  ui_Maaaaga_Ptr->Pai»_Ha»a; 
bxaak; 

casa  GO  SELECT  SIZE: 
Ol_P»rmV»lu«~«  C1_R«  jolutlon  (0i._RaaIndax]  ; Ol'sandCoaaand  (CALHST_TOKEW)  ;  "  
ltoxestat*  -  Ui_M**saga_Ptr->Tok«o; 
Dl  PazaHu*  -  Di  Majsag*  Ptr->Parm  Haaa; 
briak; 

UM  GO_ERTER_SI2E: 
01_P«raValu«  -  aCoi  (Oi_Sjv«Strlng)  ; Dl~S*ndCon»«nd  (CXLHST_TOKEH)  ; 
ttazcstata  -  Oi_M«jj»g«_Ptr->Iok«n; 
01  PaxaNaaa  -  Oi  Hassaga  Ptr->P«ra  Eaaa; bilakj  ~  ~ 

eui  SO  MAKECALPRUTTS: 
If  (!U1  XajHo) 
< 

ni_ParmValu«  -  nHE_CAL_OPTIOH; 
01_S«ndCo»B»ad(CALHST_TOKEH)  ; 
Kaxtstaca  -  01_M»js»g«_Ptr->Tokao; 
Cl  PaxaHua  -  01  Maajaga  Ptr->Parm  Baaa; 

) 
braak; 

eaaa  00  RSI  PRINT: 
HI  PaxaVaTu*  I-  PARM  HOT  AVAIL; 
Ol_S«lact  ()  ; 
braak; 

♦•!»•  /•  HUME  boffar  only  */ 
eaaa  <30_EDIT_CO0HT: *((£h6ro  *~  01  PaxmValua)  -  atol(Di  SavaStxlng)  ; 

01_Siv«Pan»Valua  •  0;  ~ 
Ul~PazaLockad  -  0; 

eaaa  O0_L0CK: 
ni_SandCoBB\and(SETPRM_TOKEH)  ; 
braak;  ~" 

*aodl£ 
) 
ratuzn  (HaxtStata)  ; 

) 
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titdmt  VIDEO 
11  (  (ListSawXJrianMtlon  —  liai_7EKCiatt.)  1  1  01_ParaLock*d) 

If  (Li»t?«r»->Oxi«ot»cioo  —  LISXJTERIXCU.) 
fandif 

(  /*  Vertical  Use  or  paxm  lockad,  display  currant  it«m  only  •/ 
1  -  ListCaiB-X'lxxcStr  +  •LiJtPar*->Variabla; 
L«b  -  »trl«n(Dl  l«ngu»g«B«»«(ni_Curi«ntl«ng»«g«]  tl])J 
BMKpy(«ni  DplBo££»x(l  +  DISPIAX_COLS], 

Ui  Iu<|usg«au*{Ul_CuxXutLangiia9*]{t],  I*n)  ; 
01  H1X  -  0; 

fifdaf  VIDEO 
If  (Ul_PazaLodcad) 

01  hIl»u  -  0; 
•ls«~ 

Ol_HU*a  -  I*n; 
•Is*  /*  Horizontal  li«t,  display  all  and  hilight  tha  cuzrue  atxis?*/ .«•  /*  Horizontal  li«t,  display  all  and  hlllght  tha  cuzrane  atxiag*/ 

for  (1-0,  x  -  0j  1  <  UatPazB->HuaCnolcu;  1++) < 
I 

j  »  UstPar»->rlxstStc  +  1; 
L«a  -  «trl«n(01  L»ngu»q«B»»«(Ol  CuxrantLaaguag*]  [  j]); 
>wcpy(«nl  Dplflo£f«r[i  +  DISPLXY_COLS], 

Oi  L«ngu»g»8»»«[Ul  CuxzratLanguaga]  t  jlr  Î n)  ; 
if  (l  —  TnJtPar»->Vaxlabl«)  /*  hillght  currant  lta»  */ 
{ 

01  H1X  «  x; Ol~BlI«n  -  I*n; 

x  +-  Laa; 
) 

) 
braak; 

cua  OPS  STRIMG  CUM:  /♦  Only  ona  digit  1*  highlighted  at  a  tia«  */ 
B^cpyTtOl  DpTBa«»rtDISPU«_C0L3],  Oi^SavaString,  «trlan{01_SavaString)); 
Oi  H1X  -  01_DplPos;  ~ 
Oi~Hllan  -  1; 
bnak; 

) 
Ol_FrashTaxt  -  TROT; 
ratnzn; 
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•  BkME  ui_DiaplayStata  -  Function  to  display  a  stata  upon  antxy 
•  SYNOPSIS 
•  DESCRIPIIOH 
•  ASSUWTIOHS 
•  DIAOWSTXCS 
V 

void 
01  DisplayStata  () 
t  ~ 

PARH_COOHT_TYPE  *CountPax»; 
PARM~LIST  TYPE  «LijtPar»; 
PAJoTlTOMBER  TYPE  *HuabarsPua; 
BYTE"  ~  l*n; 
BTTE  z; 
BYTE  i ;  
BYTE  j; 
■witch  (01  St»t«»[OI  CurxantStata]  .Option) 
{ 

casa  0: 
Oi_HlX  -  0; 01~HIXaa  - 0 ;  
braak; 

caaa  OPT  MOJffiERS  PABM: 
«UBbar7?aiB  -  TPABM_MDMBER_TfPE  •)  Ol_St»t«*  [UI_CurrantStata]  .Puriaatar; 
01  Dpllnt  (HuabarsPaiB-xnioicas  [*HuBbarsPaxs->Variabla]  , ~  HuBbariPaiB->X,  HuabariPaz>->Lan)  ; 

♦lfdaf  VIDEO 
if  (01  PazaLodcad) 
{ 

Oi_HlX  -  0; 
OiJULan  -  0; 

) 
tlM 

»«odl£ 
{ 

Oi_HlX  -  Huab*rsPaiB->X; 
Ui~HlL*n  •  HuBbwraPaxa->L«a; 

> 
bzaak; 

easa  OPT  COUNT  PARM: 
CouatPaza  -  TPABM_COinrr_TYPE  •)  Oi_Stata»  [OI_CurraQtStata]  .PinMUi; 
01  Dpllnt  (*CountPax»->vIriabla,  CountPaxat->x7  CountPaxa->Lan)  ; 

»i£da£  VXDEO 
It  (ni_PaxaLockad) 
I 

01  R1X  -  0; 
nl~HlLan  -  0; 

) 
• I n  

ttuUC 
I 

O1_H1X  -  CountP«rB->X; 
ai~HlLan  -  CountPaxa->L«o; 

I 
bxaak; 

casa  OPT  LIST  PARM: 
Lists  ta   -  Tp>BM  LIST  TYPE  *)  01  Statas  (OI  CuxrantStata]  .Paranatar; 
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iajCnackjJl  () 
act  on  tha  ttorad 

*  X>W  iajcnackjn 
*  STHOF3I3  act  on  tha 
*  Dzsaupnoa 
*  ASSUMPTI0H3  only  callad 
*  ouonsncs 
•/ 

void 
la  Chack  tJI() 
{  ~ 

JOB_COHTROL_BL0CK_TTPE  *JCB_Ptr; 
BYTE  *aassaga_ptr; 
BXTE  str_array[X2]; 
BITE  *atr_ptz; 
t/m  i; 
•witch  (3IJ0I_Hj9j?tr->Tok«n) 

■sag* 

only  eallad  it  a  Mi**ja  ia  atozad 

{ 
/*  d*£ina  this  opaxacisn  */ caaa  RESRTQ  TOKZS: 

it  (IK  Status  Byta  t  COPIER  RESERVES) 
I 

SI  UI  M»g  Ftr->Tokan  -  tJI  TWLHSITIOB  STATS; 
BIJRadispTaytl]  -  OI_CANHOTM:silRVE_STRj OI~R»dijplay(2]  -  ai~RESERVEDBr_STR; 
<H~Radisplay{3]  -  m'statos  Byta  i  RESERVED  PORT; 

) 
alaa 
( 

SI  UI  M»g  Ptr->Tokaa  -  01  REDISPLAY  STAIE; 
7I~R^apIay[0]  -  ni  REDlipiAT  STATE; 
if"(SP_rirjt_JC8_Ptr~—  KILL)  ~ 

In_Raaaxra_Tlaar()  ; 
alaa 
{ 

UI  Radijplaytl]  -  UI  RESERVE  SIR; 
UI~R«<ii»play[2]  -  UI~PEHDnwrsTR; 
In~Laat  Radlsplay  -  01  PEM)l5a_STR; 
XNjStatus_Byta  I-  COPIZR._RESERVm  |  STAT0S_aUUKZ0; 

1 
) 
bxaafc; 

easa  CLRRES  TOKEN: 
SI_UI_Hsg~Ptr->Tokan  -  OI_TRAHSITIOK_STATE; UI~RadispIay[3]  -  IH_Status_Byta  t  RESERVED_PORt; if~(UI  Radi»play[3])~  ~ 
I 

UI  Radiiplayd]  -  UI  CANNOTCAHCZX  STR; 
UI~Radisplay[2]  -  UI~RESERVEBBY  STR; 

) 
alaa 
{ 

if  (  I  (IV_Status_Byta  i  COPIER_RESERVED)  ) 
{ 

UI  Radijplay(l]  -  UI  CAKHOTCXHCEL  STR; 
UI~Radisplay(2]  -  UÎ HOTRESERVED.STR; 

Ia_Rasarra_Caacal  (  (BOOL)  TRUE)  ; 
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•  (c)  Copyright  «Date:  87/06/12  11:00:59  f  Tefctronix,  Inc., •  P.O.  Box  500,  Bearerton,  Oregon  J7077. •  Licensed  Material  -  Program  Property  of  Tefctxonijc.  All  right*  reserved. 
•  If  acquired  subject  to  DFARS  Section  52.227-7013,  the  following  shall  »pply: 
•  RESTRICTED  RIGHTS  IEGZBD 
•  Vm,  duplication,  or  disclosure  by  the  Government  ij  subject  to  restriction* •  a*  sat  forth  in  subdivision  (b)  (3)  (ii)  of  the  Rights  is  Technical  Data  and •  Coaputer  Software  clause  at  52.  227-7013. 
•  This  program  is  th«  property  of  Tektronix,  Inc.  or  others  fre«  whoa  Tektronix •  has  obtained  a  licensing  right,  and  is  considered  by  Tektronix  to  be •  confidential.  It  is  protected  by  U.S.  copyright  law  as  an  unpublished  work •  and  is  furnished  pursuant  to  a  written  license  agreeaent.  It  Bay  not  be •  used,  copied  or  otherwise  reproduced,  or  disclosed  ts  others  except  in •  accordance  with  the  teras  and  conditions  of  that  agreeaent. 
•  Header:  in_ui.c,r  1.1  87/06/12  Hi00:5»  alanz  Zxp  ;$Locker:  jiaa  J 
•  HAMS  in_ui  -  the  input  task's  user  interface 
•  DESCRIPTION 
•  ASSUMPTIONS 
•  INCLUDES 
•/ 

♦include  'fraae.h* 
♦include  ■sio.h* 
•include  ■ui_state.ha 
♦include  *spi_rtc.h" 
♦include  •*•  fbdat.h* 
/♦ 
•  SEE  ALSO 
•  DIAGNOSTICS 
•  BOGS 
•  HISTOKf  SLog:  in_ui.c,T  * 
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ems*  DEFAULT_DITHERJIOHEj 
SI  01  Hag  ptr->p.Par»jraiua  -  1; 
break? 

cua  default  dither  hot: 
SZ  01  Mag_Ptx->p.Paia  Value  -  PARH_HOT_AVAI1; 
break? 

cue  DEFAULT  DITHER  HO: 
SI  UI  H«9  7tz->p.Paza  Value  -  PARK_H0_H0D; 
break? 

cut  DEFAULT  DITHER  YES: 
Sl_UIjUg_7tr->p.Para_Value  -  (PARH_HO_ICD  I  1); 
break?  ~ 

} 
break; 

cua  01  3WIHVSRT  PAIUi 
i  -  (In  Da*  ault  1  t  DETiDlI  OVERS)  ; 
■witch  Ti) 
{ 

cm  DEFXOLI  IMVEBT_HOHIl 
3I_DI_Msg_Ptr->p.Pax«_Valua  -  It 
br»«Jc; 

cua  DETXD1T  HCVERX  HOT: 
SI  n  Hao  ?tr->p.Paza_Valua  •  PARM_MOT_iVXa; 
bi»ak7  ""  ~ 

CUi  DEFAULT  OVERT  HO: 
SI  01  Msc_Ptx->p.Pazm_Valua  -  (PAJ«_H0_WD  |  1)  ; 
brJalc"  ~ 

caaa  DEFXCLT  IKVERX  IZSi 
SI  DZ  Mag  P6z->p.Paza_Valua  -  PARM_»0J«X); 
braak?  ~  ~ 

) 
braak; 

caaa  01  SIZE  PJUQf: 
1  -  (In  0a?ault_l  S  DETJUJI.T_ISTERPOIA3X)  ; 
switch  Ti)  "*  ~ 
( 

cua  DEFADLT_IHTERPOLAIE_HONE: 
SI  UI  M»g  Ptr->p.Paia_Valua  -  1; 
braakT  ~ 

cua  DErXDLT_rHTERPOLATE_HOT: 
SI_UI_M»<jJ?tr->p.ParB_Valua  -  PMMJIOTJOTUIi; 
braakj  ~ 

cua  DETJWJLT_niTERPOIJkTE_»Oi 
SI  UI  M»g_Ptr->p.ParB_Valua  »  P*RM_HO_M0D; 
braak?  ~  ~ 

casa  DEFAULT  UTIERPOLATE  TES: 
SI  UI  Hag  ?tr->p.Paxm_Valua  -  (PARM_HO_K5D  I  1)  ; 
braafc?  ~ 

) 
braak; 

caaa  UI  SIMS  PARM: 
i  -  (D»_Da£ault_2  {  DETAULT_JDB_TA<!)  ; 
•witch  Tl)  ~ 
{ 

cua  DEFAULT_JOB_TAS_HOtE: 
SI  UI  Mag  Ftr->p.Pan»_Valua  -  1; 
break?  ~ 

cua  DEFAULT  JOB  TAG_SOT: 
SI  01  Mag  7tr->p.ParM_Valu*  -  PARM_»0T_AVAIL; 
braakj  ~ 

caaa  DEFAULT  JOB  TAG  HO: 
SI  UI  Hsg_Ptr->p.Paxa_Valoe  -  (PARM_HO_MDD  I  1); 
break?  ~  ~ 

cua  0EFAULI_JOB_XAS_̂ ES: 

■E.*ft»tf*^',  ^ v i ^ v « s . r 0   Cj.AArtt\  coAj. 
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braak; 
caaa  OCTREO.  TOKEN: 

if  <!OI  Radiaplay[O]  |  |  01  Radiaplay[2]  !-  01  JCXXVZ  SSI  II 
Ml  Fra«_End_Ptx->Siza  T-  KH_Kax_Siz«) 

I 
UI  RadlJpl*y(O]  -  01  TRANSITION  STATE; 
UI~Radijplay[l]  -  UI~SYSTEHERROR  SIR; 
UI~R«iiapl»y[2]  -  OI~SOTRESERVED~STR; 
SI~OI  Rig  Ptr->Tok«n~-  01  TRANSITION  STATE; 

} 
{ 

■aaaaga_ptx  -  Gat_Buf  (OI_Pool_Ptr)  ; 
if  (aaaaaga_ptx  —  MOLL) 

Exxor_Handlai((BYTE)  IHPOT_TASK_HAHE,  (Bni)  UIBUr_ERROR)  ; 
*B>ssagit_ptr  -  OIPAUS_TOKZH; 
Put  Mag  (B*ssa9«_ptr,  OX_Ta«k_Ptr)  ;  /*  paua*  01  •/ 
JCB~Ptx  -  (JOB  CONTROL  lLOaf*TXPE  •)  Sat  Buf  (JCB  Pool  Ptx)  ; 
if  7<JCB  Ptr  —  "BOLL)  ~  -  -  -  

Ezxor_Handl«Z((BZTE)  INPCTT_TASK_HAME,  (BYTE)  JCBBOTJOROR)  ; 
JCB_Ptz->Port  ■  0; JCB~Ptr-Mted«  1 - 0 ;  
JCB~Ptr->Moda~2  -  PAPERJKEDIA; 
JCB_Ptr->Copy_Couat  ■  1; 
JCB~Ptx->lBuig«'_Siza  -  1; 
In_Curr«nt_Job.Addr_Off  -  1L; 
a«7sag«_ptx  -  G«t_Bof  (Ta<k_Pool_Ptx)  ; 
if  (Mssag«_ptx  —  HULL) 

Error  Handler  (  (BYTE)  IHPOT  TASK  HAKE,  (BYTE)  TSKBOF  ERROR); 
•aa»sag«_ptr  -  MALLOC  TOKEH;"  ~  ~ 
(  (HM_MSG_TYPE  *)  ■»s»ag«_ptx)  ->0CB_Ptr  -  JC8_P«x; 
Putjisg  <MJsaga_pcx,  m_Taak_Ptx)  ;  /*  alloe  aaaoxy  */ 
aaj7ag*_ptx  -  la  S«t  Msg();  ~  /•  wait  fox  alloe  */ 
if  (*aaasag*_ptx~!-  MALLOC  TOKEH) 

Error_Handl«r  (  (BYTE)  IOTCTT_TASK_HAMEr  (BYTE)  SOrrW._KRROR)  ; 
Fxa«_Buf  (aassaga_ptx)  ; 
In  Tast  Out(JCB  Ptx); 
JC3  Ptx^Xiaaaag*  ID  -  ENQUEUE  JC8  TOKEH; 
JCB~Ptx->Baxt_JCT  -  HULL;  ~  ~ 
Put~M«g<(BYTE~»)  JCB_Ptx,  SP_Taak_Ptr)  ;  /♦  aoquaua  th«  JCB  */ 
if  Tiln  Conf  Error)  ~  ~  ~ 

SI  UX~Hag  Ptx->Tokan  -  UI  HOHE  STATE; •la«~  ~  ~  ~  ~ 
( 

SI_OI_Mag_Ptx->Tokan  -  OI_TRWISITIOH_STAT1; 0I~Ra3iapTay[l]  -  0I_SYSTEKERR0R_STr7 
ai~R»dijplay(2]  -  0I~ERBORC0DE_STR;  • 
OX~*R*diaplay[3]  -  In~Conf  Error; 

}  ~ 
) 
braak; 

eaaa  SETOEF_TOKEH: 
III  Init  ParaO; 
bxaak; 

caaa  REQPRK_TOKEHt 
awitch  (SI  01  Mag  Ptr->Parm  Haaa) 
( 

eaa*  OI_M»XPRIHTS_PARM: 
SI_UI~M»g_Ptx->p.Parm_Valua  «  In_Lijaita_Byta; 
braak;  ~ 

caaa  OI_C0L0RPALETTE_PABM: 
i  -  (In  Daf  ault  1  7  DEFAULT  DITHER)  ; awitch  (i) 
1 
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) 
braak; 

casa  SETPBM  TOKEX: 
•witch  <SI_OX_M»g_Ptx->Par*Jla ») 
I 

In_Liiltj_Byt«  -  SI_ni_M»g_Ptr->p.PanB_Valua; In~EE  Error  I-  EE  Writa<sin  Limit*  Byta,  SET  Limit*  Byta,  1); nTstltu*  Byc«  |-~3TATas_auHGED;  ~  -  -  
briak;  ~ 

casa  01  COLORPAIITTZ  PABM: 
In  Default  1  «-  -DETADLT  OITHZR; 
iwlteh  (SI~0I  Mjg  Ptx->p.P»r»  V«lu«) 
{ 

cut  PABM  HOT  AVXXL: 
In_D^ault_T  I-  Dn"JUn.T_DITHERjr«; 

cu<  Ot 
braak; 

eas*  PARK  DO  MODt 
Is  D«£»ult~l  |-  DEFADXX  OIXBZK  MO; 
brlak;  ~  ~  ~ 

caja  {PABM  NO  MOO  I  1)  : 
In_D«iauIt_T  I-  DOTUn,TJDITHBl_XK; 
braak; 

} 
In  EE  Error  I-  EEJirit*<sln_D*fault_l,  tET_D«xault_lr 
IH~Statai_Byt«  |-~SIkias_CBA»Gn3;  —  —  -  
braaic; 

casa  01  BWXHVERT  PABM: 
In_Da7auit_l  *-  -DErA01T_mVEBI; »wltch  (SIJH_M»g_Ptr->pTPar«_VaXua) 

1); 

{ 
eaaa  PABM  HOT  AVAIL: 

In_Da£auit_I  |-  DEFATÔ IMVERX.IIOT; 
eaaa  0: 

braak; 
eaaa  PARM_RO_M0D: 

In  Da£ault~l  I-  DBXSJLT_HIVZ83J£Z3; 
braak;  ~  ~  ~ 

eaaa  (PARM  »_HOD  |  1)  : 
In_Da£auIt_T  |-  DEFAOLT_IHVrai_llO; 
braak;  ~ 

) 
In_EE  Error  I-  EE  WritaUXn  Dafault  1,  SIT  Dafaalt_l,  1); 
IH_Statua_Byta  |-~STATOS_CBAHGED;  —  —  -  
braak; 

eaaa  UI_SIZE_PARM: 
In_Da7aolt3l  *-  -DETAnLT_IHn»POLATE; •witch  (Sl2DI_Ma7_Ptr->pTpanB_Valua) 
( 

casa  PABM  HOT  AVAIL: 
In_Dafault_T  I-  DErADLT_IHTERPOLATE_l»OT; 

eaaa  0: 
braak; 

eaaa  PABMJTCJCD: 
In  Daxault'l  I-  DEFACLI  I8TEBP0LAIE  NO; 
braak;  -  -  -  

easa  (PABM  HO  MOD  I  1)  : 
In_DarauIt_I  |-  DETA0LT_HITERPOLATE_«S; 
braak; 

) 
In_EE_Error  I-  EEJ»rita(SIn_D^ault_l,  *EE_Dafault_l,  1); 
IN~S6atua_Byta  |-~STATOS_CaJWGED;  ~ 
braak; 
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SI  01  H*g  Ptr->p.Par»_Value  -  PARHJJOJCD; break!  ~  ~  ~ 
) 
break; 

case  01  RCOLOR  FARM: 
if  (S?  Printer  Byt«  i  THRESHOLD  aVXHABLE) 
I 

SI_UI_H»g_Ptr->p.P»r»_Value  -  Ia_Default_Red; 
lf~>(l3_StatuS_Byte  t  L0CK_THRE5HOLD)  ~ 

SI  oi  M»g  Ptr->p.P»rm  Value  I-  PARK  MO  WO; 
) 
• i n  

SI_UI_M»g_Ptr->p.Parm_Value  -  PARM_HOT_AVAIL; 
break;  ~  ~  ~  ~ 

ease  OI_GCOLOR_PARM: 
SI  0I~M*9  Ptr->p.P»ra  Valua  -  In  Default  Or««a; 
i£~(IK  Statiu  Bye*  t  LOCK  THRISHOLD) 

SI_UI_Mig_Ptr->p.Par»_Valua  |-  PARM_WJ_1»O> 
braak;  ~ 

cas*  01  BCOLOR  PARK: 
SI_OI~M»g_Ptx->p.P»r«_Valu«  -  In_D«f«ult_Biu«; 
if"(IH_Statu«_Byt«  t  L0C3C_THRESH0LD)  ~ 

SI_0I_M»g_Ptr->p.Pai»_v7lua  |-  PABM_!tO_WD; 
braak;  ~  ~ 

eas*  UI  IHSTALLMENO  PARK: 
SI  OI~H*g  Ptr->p.P»rm  Valua  -(IX  Default  2  t  QISXALL  M.TrfWH)  ?  0  :  1; 
braakj  ~ 

eaj*  UI  RESERVE  PARK: 
SI_UI~Msg_Ptr~>p.PaxB_Valua  -  {In_D«f  ault_l  k  RESUWr_ALLOWD)  ?  0  :  1; 
bzaakj  ~  ~ 

CIM  UI  RESERVETIHE  FARM: 
SI_UIJUg_Ptx->p.Fai»_Valu«  -  *((MORD  •)  a_RMar»»_M»e«ut)  /  

OHE_MIHOT1; 
break;  ~ 

ease  UI  HEDIATSSE  FARM: 
SI_UI~M»g_Ptr->p.Paxm_Valu«  -  IH_M»tric_M«iia; 
break;  ~ 

caae  UI  DATETIHE  PARM: 
PI_RTC_Clock_Read  (  Jtr_array)  ; 
*tr_ptr  »  (BTTE  *)  SIJJI_M»g_Ptr->p.Par»_Value; 
for  (1-0;  1  <  12;  l«-,~»trjptr++)  ~ 
{ 

switch  (1) 
{ 

case  (: 
*str_ptr  m  i.i} 
str_ptr++; 
break; 

case  8: 
case  10: 

*str_ptr  -  ' : ' ;  
str_ptr++; 

default: 
break; 

) 
*sts_ptr  -  str  array  ti]  +  '0»; 

} 
break; 

case  UI_EDITCOUHT  FARM: 
3I_UI_Msc_Ptr->p.Parm_Valua  -  <MORD)  «SP_Copy_Oount; 
break;  ~  ~  ~ 

default: 
Error_Handler  (  (BYTE)  ISFUT_TASK_UKE,  (BTTE)  SOFTKRJERROR)  ; 
break; 
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IX  U*J>IUWJH1U«| SP_Copi«r_oiit  |-  tCTRIC  HXDJXf tlM  ~ 
sp_copi«r_out  t-  -uEnacjmsiX} 

*aaa(COFX£R_OBX)  -  S8  CopiSx  One; 
braak;  ~  ~ 

ea*«  nx_DUETIME_P»K: 
«tr_ptx  -  (Bn£  *)  8I_OI_Mig_Ptr->p.P»x»  7aJ.ua; for  (1  «  0;  i  <  7/  i++,  Ttr_ptr++)  ~ 

If  (1  —  3) 
«tr_«x»ytil  -  X;  /*  daamy  tsIu*  for  day  of  mk  */ •Is* 

( 
If  <1  >  4) 

»tx_ptr++; 
»tr_array[l]  -  (*»tr_ptr  -  '0')  «  4; 
»tx_ptr++; 
«tr_arr»y[ij  +»  *«tr_ptr  -  '0»; 

PI_RSO_Clodc  Krit«{«tr  acray)  ; br»ak; 
caaa  OI_EDIXCOWtJ?JUOft 

SP_Copy_Count  -~*  (  (LWORD  •)  SI  tH  Mag  Ptr->p.Pai>  Vain*)  ; PI_RIC_Krit«<  (BWE  •)  *SP  Copy~Count)7 
lB_H_Error  |-  BSJ«pit»((WtTS  7)  tap_Copy_Count, 

(BOT  •)  *Bt"oopy~Coiint,  4); bzaak;  ~  ~ 
dafaolt: 

Exzor_Bandlar((BXn)  XasmjasKJum,  <BXIE)  SOmOt  EBROft); braak;  ~ 
) 
braak; 

dafault: 
Error_Bandl«r(<anE)  JXBXTt  X&SK  BUS, 
bxuk;  ~  ~ (Bnt)  SOFXNR.ERROR); 

) 
Sut_Mj9({BME  *)  SI  ni  M»g[_Ptr,  01  Taak  Ptr); 
SI_Dl_M»g_Ptr  -  HOL1;  ~  ~ 
recurs;  ~ 
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casa  UZ  STAMP  PARK: 
Ul_Dafault:_2  «-  -DEFAULT_JOB_TAfi; switch  (SI~nr  Hjg  Ptr->pTpu»  Vain*) 
{ 

cas*  PARH  HOI  AVAIL: 
I8_D*fault_2  I-  DmOXI_J0B_TifiJI0S; 

cas*  0: 
braak; 

casa  CASH  NO  MOO: 
IK_D*fault~2  l»  DEFA0LT_JOB_TAOJ[Z3; 
braak; 

can  (PARH_HO  HOD  I  1)  : 
IS_D*jeattltJ2  |-  DEFA01T_JOB_IAGJ»; briak;  ~  -  -  -  

) 
In_EEJError  |-  EE_Wr±ta(«IN_D*fault_2,  SZE_Dafault_2r  1); 
IH~StatU»_Byt«  |-~SIATOS_CHAHGBD;  ~  ~  ~ 
bzaak;  ~ 

caa*  01  RCOLOR  PADK: 
In  Default  B*d  -  SI  01  Mjg  Ptr->p.Pax»  Valua; In~EE  Error  |-  EZ  Hrit«(4lii  D«£ault  Itad,  OX  Dafault  Radr  1); 
lf~(SI_OI_Hsg_Ptr->p.Pai»_Vlilu*  «  PABH_M0_H0D)  ~ 

IH  Status  Bye*  I-  LOCK  THRESHOLD  I  STATUS  CHJUKTD; 
•la*~ 
{ 

IM  Status  Byt*  t-  -LOCK  THRESHOLD; 
m~Statu»~Byt»  I-  STATOS  CHAIKZD; 

1 
Ia_EE_Exror  I-  EEJ»rlt*<*IH_Statu«_Byt*,  tEE_Statu«_Byt*,  1); 
bsaak; 

cas*  DZ_GCOLOR_PABH: 
In  Dafault  Gr**n  -  SI  DI  Mjg  Ptx->p.Paxm  Valu*; 
In~EE  Error  I-  EE  Writ*(7ln  D*fault_Gx«o,  tZZ_D*fault_Ox*w>,  1); 
IH~Statua_Byt*  |-~STAT0S_CHAHaED; 
braak; 

cas*  01  BCOLOR  FARM: 
In_D*7ault_Blu*  »  SI_DI_Ksg_Ptr->p.PaaB_Valu*; In~EE  Error  I-  EE  HrTt*TtInJD*£ault_Blua,  «EE_D*fault_Blu*,  1); 
IM~StatUS_Byt*  |-~STAIOS_CHAIKatD;  ~  ~ 
braak; 

cas*  OI_IHSTAIil«inJ_PARM: 
if  (SI  OT  H*j  Ptr~>p.Paxa  Valu*) 

IX  Dafault  2  £-  -mSTALL  ALLOWD; 
•ls*~  ~ 

IN  D*fault  2  I-  INSTALL  ALLOWED; 
In  EE_Exror  T-  EE_Hrita(CB(_D^ault_2(  CBS_D*fault_2,  1); 
nTstatus_Byta  |-~SIATDS_CHA1IGSD;  -  -  -  
braak; 

cas*  DI  RESERVE  PARK: 
if  (SI  UZ  Hsa~Ptr->p.Para  Valu*) 

In  Dafault  I  i-  -RESERVE  ALLOWD; 
•ls*~ 

In  Dafault  1  I-  RESERVE  ALLOWED; 
In  EE  Error  7-  EE  KrltattZn  D«iault  1,  CEE  Dafault  1,  1)  ; 
uTstatUS_Byt*  |-~STATOS_CHAI»GED;  ~  "  ~ 
braak; 

eaa*  01  RESERVETIHE  PARK: 
•  ((WORD  *)  HI  Rasarv*  Tlaaout)  -  SI  01  Hsg  Ptr->p.Para  Valu*  * ~  ~  ore  Hiwrri;  ~ 
Ia_EE_Error  |-  EEJIrit*  (m_Ras«^*_Tlk*out,  EE_Ra»«rva_Ti»*out,  2); 
braak;  —  —  —  — 

cas*  01  HEDIAXXPE  PARH: 
IH_Hatrlc_H*dia~-  SI_UI_Hsg_Ptr->p.Parm_Valua; 
In~EE_Error  I-  EE_MritaT<ZH~Hatrlc_H*dia,  «EE_Hatric_H*dia,  1); 
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